Abstract. To determine the stable homotopy groups of spheres is one of the central problems in homotopy theory.
Introduction and statement of the main theorem

The i -th homotopy group π i (X ) of a topological space X is considered as the set of homotopy classes of the mappings from i -sphere S
i into X preserving base points. One of the main problems in homotopy theory is to determine the homotopy groups π i (S n ) of spheres, since this is the first fundamental difficulty in the computations of the homotopy groups of polyhedra and topological spaces. Throughout this article, we let A denote the mod p Steenrod algebra and S denote the sphere spectrum localized at a prime p 7. To determine the stable homotopy groups of spheres π * S is one of the central problems in homotopy theory. One of the main tools to reach it is the Adams spectral sequence:E s,t
= E xt s,t A
(Z p , Z p ) ⇒ π t −s S, where the E s,t
-term is the cohomology of A.
If a family of homotopy generators x i in E s, * 2 converges nontrivially in the Adams spectral sequence, then we get a family of homotopy elements f i in π * S and we say that f i is represented by x i ∈ E s, * 2 and has filtration s in the Adams spectral sequence. So far, not so many families of homotopy elements in π * S have been detected. Recently, Lin Jinkun got a series of results and detected some new families in π * S.
In this article, we always fix q = 2(p − 1). Remark. The element b 0 h 1 h nγs obtained in Theorem 1.4 is an indecomposable element in the stable homotopy groups of spheres π * S, i.e., it is not a composition of two elements of lower filtration in π * S, because h n (n > 0) is known to die in the Adams spectral sequence.
The article is arranged as follows: after recalling some knowledge on the May spectral sequence in Section 2, we will make use of the May spectral sequence and the Adams spectral sequence to prove Theorem 1.4 in Section 3.
Recollections on the May spectral sequence
From [4] , E xt
From [5] , there is a May spectral sequence {E
where E is the exterior algebra, P is the polynomial algebra, h m,
and if x ∈ E s,t , * r and
The first May differential d 1 is given by
, we define dim x = s, deg x = t . Then we have: 
The convergence of the products b 0 h 1 h nγs+3
Let M be the Moore spectrum modulo a prime p 5 given by the cofibration
q M → M be the Adams map and K be its cofibre given by the cofibration
This spectrum which we briefly write as K is known to be the TodaSmith spectrum V (1). Let V (2) be the cofibre of β : 
Proof. First consider the structure of E s+6,t , * 1 in the May spectral sequence, where t =
, where
By the facts that dim h i , j = dim a i = 1 and dim b i , j = 2, we know that 0 < m s 
Note that x + y + z + k = s and 0 x, y, z, k s. Thus there are two possibilities that satisfy the two conditions. One is that k = s, x = y = z = 0, the other is that 
The possibility k z y x E 5,t 1 , * 1
The existence of
The 1st
The 4th
The 5th
The 6th
The 7th
From the above table, it follows that when m = s + 6, h can not exist.
From the above argument, we get that h exists and up to sign h = a
. Note that dim x i = 1 or 2 and dim h = s +4. It is easy to see that h = x 1 x 2 · · · x s+4 ∈ E (h m,i |m > 0, i 0) P (a n |n 0). From (3.3), we have that z + k s and k s − 1. we can get that there are two possibilities satisfying the two conditions. One is that k = s, x = y = z = 0, the other is that 
. Note that dim x i = 1 or 2. It is easy to see that m is impossible to equal s + 6.
From the above argument, we get that h is impossible to exist. Then it follows that h = x 1 x 2 · · · x m−1 b 1,n−1 is impossible to exist.
From Subcases 1.1 and 1.2, we see that when 0 s < p − 6, h exists such that up to sign Thus we have that 
Proof. The proof is divided into two cases. Case 1. r = s + 7 or s + 6. By [4] , it is easy to get that in these cases By dim x i = 1 or 2 and 2 r < s + 6, we can get that m s + 7 − r s + 7 − 2 = s + 5 < p from dim h = 
